SUMMARY
The administration of low doses of dopamine results in preferential renal vasodilatation [1] , an effect that is exploited in clinical practice both to prevent renal failure during high risk surgical procedures and to manage critically ill patients with oliguria [2] . Metoclopramide is a commonly prescribed antiemetic with central and peripheral dopaminergic antagonism [3] . A large, single 1-2.5 mg kg" 1 dose of metoclopramide, used to prevent nausea in patients receiving chemotherapy, has been reported to reduce renal plasma flow [4] . However, the effects of a smaller, more commonly prescribed dose of metoclopramide (10 mg) on renal vasculature have not been reported in man. We have assessed renal vascular resistance following administration of i.v. metoclopramide using duplex Doppler ultrasound of a renal interlobar artery. The technique has been reported recently [5] ; it is non-invasive, simple and rapid and provides instant results.
METHODS AND RESULTS
Nine healthy male volunteers, mean age 31.8 yr (range 28-37 yr), weight 82.3 (70-89) kg gave informed consent to participate in the study, which was approved by the District Ethics Committee. All subjects had refrained from alcohol-or caffeine-containing drinks for the previous 24 h and none had received non-steroidal anti-inflammatory drugs in the previous week. Plasma concentration of creatinine was normal in all volunteers. Subjects rested supine for 30 min, following which baseline measurements of heart rate, mean arterial pressure and resistance index were made. Metoclopramide 10 mg was administered i.v. and the measurements repeated 30 min later. Mean arterial pressure was measured using an automatic oscillometric recorder (Dinamap).
Peak systolic and end-diastolic frequencies were measured directly by the same investigator using duplex Doppler of an appropriate renal interlobar artery [5] . The lower pole of the right kidney (left kidney in one subject) was imaged from a posterolateral approach using a mechanical sector ultrasound scanner (ATL 600). Pulse Doppler velocity measurements were obtained by placing the Doppler sample volume in a superficial part of the lower pole and moving the sample volume in this area until a consistent signal was obtained. The Doppler signal was fed to a dedicated Doppler spectrum analyser (Doptek Ltd, Chichester, West Sussex) and the frequency spectra recorded. In each case, five cardiac cycles were evaluated before and after administration of metoclopramide. The resistance index was calculated as the difference between peak systolic and end-diastolic frequencies divided by the peak systolic frequency; no corrections are required in this calculation for variations in angulation between the ultrasonic beam and the artery being examined. Resistance index is accepted widely as a measure of the resistance to flow: the smaller the index the less the resistance.
Heart rate, mean arterial pressure and resistance index before and after administration of metoclopramide were compared using a paired Student's t test. There was no significant change after the administration of metoclopramide (table  I) .
COMMENT
The difference between our results and those reported previously [4] probably reflects the larger doses of metoclopramide used in the earlier study. The administration of low doses of metoclopramide results predominantly in dopaminergic D 2 receptor antagonism, but larger doses may result in D, receptor antagonism. Clinicians may be loath to prescribe a known dopaminergic antagonist to patients at risk of developing, or those with established renal impairment, for fear of reducing renal blood flow. These fears were not realized in the present study; the resistance index did not alter significantly after administration of metoclopramide, although we may have missed a transient immediate effect of the drug which is unlikely to be of any clinical significance. However, the effects of metoclopramide on renal vascular resistance in patients with renal impairement, or in critically ill patients already receiving low-dose dopamine infusions, may be different from those reported here and require further study.
The availability of duplex Doppler equipment in many hospitals allows analysis of changes in renal blood flow in the majority of patients. It is a technique which is relatively easy to learn. This study confirms the ease of measuring an index of renovascular resistance using duplex Doppler. As the technique derives an index for resistance to flow and does not measure absolute blood flow, it cannot be used for comparison between individuals. However, it remains a useful tool for documenting changes in renovascular resistance in individual patients.
